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Abstract: In this study, the functional traits of annual branchlets and leaves of 7soongiodendron 
odorum, an endangered species, were sampled and measured along five different latitude gradients 
in Guangxi. The variation of biomass distribution and leaf functional traits along the latitude 
gradient were discussed. The results were as follows: (1) The total branchlet weight and total leaf 
weight tends to allometric growth relationship with the increase of latitude, and its biomass tends 
to the construction of branchlets. (2) The functional traits of the leaves showed the same pattern: 
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increases with latitude from south to north, its leaf area, and leaf mass decreases with increasing 
latitude; leaf thickness, leaf dry matter content, stomatal length, stomatal area, stomatal density 
showed a trend of gradual increase; specific leaf area, leaf water content and stomatal width 
increase at first and then decrease, and overall showed a trend of gradual decrease, leaf tissue 
density decreases and then increases, indicated that T. odorum can respond to changes in the 
geographical environment through the plasticity of the leaf shape. (3) Specific leaf area was 
significantly positively correlated with leaf moisture content, but negatively correlated with leaf 
fresh weight, leaf dry matter content, and stomatal density. There was a significant negative 
correlation between leaf dry matter content and leaf water content, which means that T. odorum 
could respond to the change of geographical environment by adjusting and balancing the character 
combination of leaves. (4) CCA analysis shows that slope is the most significant variable affecting 
the functional traits of T. odorum, the mean annual temperature also has a significant impact on 
the functional traits of T. odorum, the mean annual precipitation, and relative humidity have a 
certain intensity effect on plant functional traits, but not significantly. The functional traits of 7. 
odorum are mainly affected by environmental factors such as slope and mean annual temperature. 
The research results are helpful to understand the adaptation characteristics of T. odorum to the 
environment, and its response mechanism to latitude variation is of great significance. 
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Fig.1 The distribution of Tsoongiodendron odorum sampled sites 
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Table 2 Biomass allocation at twig level 
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Table 3 Biomass allocation between different provenances of SMA analysis 
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A. Allometric relationships among the twig mass and total leaf mass of Guiping; B. Allometric relationships 


among the twig mass and total leaf mass of Jinxiu; C. Allometric relationships among the twig mass and total leaf 
mass of Yongfu; D. Isometric relationships among the twig mass and total leaf mass of Lingchuan; E. Allometric 
relationships among the twig mass and total leaf mass of Longsheng. 
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Fig.2 Relationships among the twig biomass and total leaf mass 
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Fig. 3 Differences of leaf functional traits of Tsoongiodendron odorum from different latitudes 
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Fig. 4 Matrix plot of correlation coefficient among functional traits of Tsoongiodendron odorum 
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Table 4 Significance of environmental factors and functional traits of Tsoongiodendron odorum 
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Note: The values corresponding to the two columns of CCA1 and CCA2 are the cosine value of the angle between 


the arrow of the environmental factor and the sort axis, indicating the correlation between the environmental factor 


and the sort axis; R? represents the determination coefficient of the environmental factor on the species distribution, 
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